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PURPOSE: A cell number counting apparatus and a 
manufacturing method thereof are provided to 

simplify manufacturing procedures and reduce size 3 ? f 20 12 l0 14 4 ? f 



through the micro electro mechanical system, while 

achieving improved accuracy of cell number I J 80 

counting. CONSTITUTION: A cell number counting 
apparatus comprises a capillary(20) formed on a 
silicon substrate(80), and which serves as a passage 
for the liquid containing cells to be counted; an 
injected cell storing unit(30) formed at an end of the 

capillary, and which stores the liquid injected into the capillary; a discharged cell storing unit(40) formed at 



the other end of the capillary, and which stores the liquid discharged from the capillary; and a cell sensing 
unit formed in the silicon substrate and disposed beneaih the capillary, and which senses the cell number 
by measuring the resistance changing in accordance with the quantity of the light permeation determined 
by the dyed degree of the cell flowing along the capillary. The capillary, injected cell storing unit, 
discharged cell storing unit and the cell sensing unit are manufactured through a micro electro mechanical 
system . 
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^ ^■ 3.*&a] ^t 1 <+3 1 >S *1 

7g ol^-g-<+cfl e| All34^i^l tb^SH B}-£-303-§-305 Jl 

o] ^5) 

n l^f i ^^i o J^^l^^^l-s1 u f^4650,CA90027^^^^sl-iiqiSio)!^El|iDl| < ai 
^•#54,W-Sr3^Hl^ 

^ ^Si-^M ^-g- nfl °>2t-S. 1 -g- 1 0331 

(54) -ii 711^*1 ^ n 



^-^-8- mems ^4 sltb -2.4^, 4a a^*}^r 4a 4^*1 ^ ^ 4^U- , S4 

SM^h * 4a 4^*1*=-, ^51^- flofl #7l 7Jl^*>ji^ is} ±= 4i7> a^-S ^4?} o]^5>^ 

1-3. <>! 5.^)3}.; ^-71 2-4^ ^Ta-ofl ^^S]JI -#7] S->H|«-ofl ^^Slfe 4S7> 3L^"€ °J]47b 7^51^ ^4a 7^^- 
; #7] £^|^ E|-^-ofl ^Sjjl ^-71 S>HMM -fj-#5^ 417} a#€ «q*D7> J^SJfe -R-#-H]5. T^-f I ^ ^V 7 | ^ 
B|S 7l* vflofl <g>gS|jl ^"71 ±x$S] Spf4 ^"71 £4^1- °|g-5>fe M]&2\ «g ^ ^£1 l4 

«-*K3i. #7] 4a #*l-¥-fe boron )ol S.^gsl<H < ^^°l c f. ^-^1, £ 4a 4 s t^*1-& MEM 

s a1-**H <a4s}-5] ji «H Ji7>^ 7]^ cfl^ 43. 7i|^7i« cfl^m ^ stb, 4a * 

4 <ib-§-*rfe si?!*!* ^#7l# oi^-sf^ #o>oi^ 4i<4 4^21 4^*V 
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2. 2 • 
-£ 2^r -g- 21 tb 415. ^l^r^lSl ^Solcf. 

£ 4a i 4k^=7 £ 21^}- 4l£ ^]^r^l2] ^ c^lt ^c+igsolcf. 

< i^2) ^ «.§.o)| cfl^V -sf J: 2] 
10...iU=- .E^ "S^, 20...-E.>Hl^- > 

50...-fi-e)^, 60...SU-8, 
70...-ir3j-^, 80... ^el^- 

^2] ^-a] 

a. ig-ig o. ^jjjc ^l^^l *J an^fJ-tH n>olaS 71 Til ^1 (MEMS, Micro Electro Mec 

hanical System, 'MEMS' A S-^l^Ccapillary), *i (reservoir), M]S. S-^ti} 

SHS, ^ ^^-8: 41 °|*4. A|]I7} ^#^-^0.5. #<45£fe*l ^c^oJ^xH- ^-«5l-JL AA A 

^ ^ SI^S. ^ T^l^^l ^ Zi *H2: H 0 >1H1 ^ 

£ -gr it^Sr MEMS 7l#-g- ol-g.§H Sl-Jl Zl 37)1- ^3}-^ HJofl «V 



*\ <L3. iL^Sl JI 5a^. =L ^"Stf 4]i2l ^1^2f ^.-ff-fe ^ ^l?}*^ 3£r «9=o.S <>1 ^-o]^ ^VcJ-jt. 

2>s1^Ji Si 4. °1« 4i 741^7) §-^-^H 7fl^ <a^-7 r iJfltf ^1^S]<H S.3L 91^, 7}7]3\ 

rfl^S)-2)- ojofl ^l^ul-g-o^ ^^^s ^*«rJ3. 5U<4- ^l* «fldii*>7] ^ MEMS ol^-^V 
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<&7-7\ 1990<dcfl o)^s. %«-*f7B SZ=r. 



42 3)^7)^ ^21 ^-sVdII^I^. *rfe31, "^l* *rfe "S^fe ^-e)u} DNA 8- 

eH cflsfl "S^sH #<=t. ^^lS] ^-«Vw 0 v^ ^7l<^ ^-(electrophoresis) •frlM ^r-§-=lSi31, o} ig-ig.fr oj-g. 
IV ^SSl ^t 1 ^- 1937<d ^-i^-fi(Tiselius)<H) *fl 13M1 Slfe ^er^-i- ^-^«rfe^)>H #^*f^ 1 4. 

#7l^ <a^^l «7lW(electro osmosis)^ £7l«8*sj SrSV'MS. J2./*fl«"8: Af-g-s)-^ ^-f uJ-E^fe 

.2.3. 1967V1 *l] = <i?l(HjertenHl 2l*fl *1-§--2-3. ^slSal cf^ ^^nJl^ofl «l«fl>£.7V raVe Jl -8-^°] ^o) £>g 

#3 oi sac)-. 



£ 1£ &msn 42 31^#*l2l ^Holt}. 



£ 1°11 S*l€ /HIS Tjl^^lfe 7^71(102, 104), 5-^(107), 3*71(110), 41:2*1 el 7] (112) ^ *HJ*^Sr*l( 
114)1 S?ltJ-r+. £4S ^^(106) ^ 7.|^-7l(l 02 )<Hlfe 7il^r€ 42.7} *\^S\ZL, 3.*b& ^(108) ^ *1 #71(10 
4)«*0fe >H1S7> 7i^cf. ^^^#^1(114)^ 21*11 ^<>1 ^^-51^ ^7l#^-oll 7)#7l ( 102 )°fl *1#€ 

Afli7> s.-*fl# «a-T l (106)<H| ^S]^ SL/Hl^(107)^r *«H 3#7l(110)# 3-8-*M "t^UOSHH ^#7l( 

104)3. 41S7} 3 #71(110)* ^Spfe ^^3171(112)011 21*11 427} Tfl^t}. ziam, a o v 7 ) ^sj] 

21 /HIS. 2fl^#*H &<>H, £.^l?t(107)2l *l#e>l ^ n>olasnlEl5. ii^°J «V^, ^#71(110) U *1 #71(102, 
104)*r #cfl^j2.5. H7l7> 3.3.3., 34&, ^^7} ^ *|#7l* «3*U$-€ #*lS ^^.7> <&r}. 



*H3.Si\ ^AV^^-oll a}^ Tfl^Hf- M}22] <§q<*°\] cflifr aV-g-g- ^j.^* f-sj-o} t 1 *^^ ^lS2l<2MI ^ 

cH^Cf. ##2l ^7l°] ^^O] ^-Alofl nji£)^ ^ ^V^O] £^8^ %°);Z}. 

J 

o)^5L7\ 7l£-*i A4 

^v^ol o] S-J771 «r^- 7l#^ 21-7)1^, #7l^|- i^^*^- «11^*>7l 4| MEMS ^°11 2lti S-^m, 7^^-, 
/HIS #*l-¥-l- S«-Sfe >H1S 7H^#*1 ^ 3 711s« 0 v^^- ^1^-sJ-^ c)l ojcf. 

^ ^ol °l^-oi7l cf^ 7l#^ sq-Til^., >H1S* S«-?i 0 J1^1» ol*^l?l^/*1 >H1S7> ^«-«l^ o.s. #°lSlfe^l ^ 
cHSafe^ll- *^«ral zl-n 7fl^ ^ SiH^- ^ /HIS 7fl^#*l S Zl 7Hs»o v ^* ^l^g-sm HI 5!14. 

^ Vt S 0 l °l-f-^7l- sl^ a cf^. 7l#^j 4^1-b, MEMS 71^-g- ol-g-s>c^ ^-^] z}ji n. 3711- i^S}-^- 

& -§-€- £4« ^°fl ^-§-*m ^-€-21 ^lxl^^l! ol^-BflA^ /g-ol-51^. >HlS2f ^olfd^ /HlScfl tfl«- Tfl^ 

^|*« ^ Si-E-^- «■ ^1S 7fl^#*l ^ ZL Tlli^^ 7ll^«V^ 3 o^Cf. 



-g- ^ Vt S^ ^-71*1 7)#^ ^*F7l 41*H, ^S# ^-!Jj*>jl SA}?1 ^°1 -f-uZl^l ttlel 4lf Tfl^sl^ 42 

fl^aH 5a°l>H, ^ofl *j^s]ji ^-71 Tfl^^ja^l- *>fe -*flS7> 0 ^ s fl7l- °lf-*l^ *s.°J S.4&; 

#7l <a^-ofl SJ^SlJl ^7) 34^ ^°JSlfe ^1S7V ^^7> Tl^-Sjfe ^^-HlS ^#-¥-I #7l S./HM 

El^l *J^S)ji >y-7l S./Hl^-ofl7-1 -ff#5]^ 427} 3.Ht% 7^5]^ -fr^^lS ^#-¥-; ^ ^el§ 71^- Lfl 

ofl sj^sia a 0 v 7 ] a.Afl$o| 4i^isH a^iis* °1 -&*>^ /His 21 -g^ ^s<^] ^^.45)^. 

-f-4^01] 4e). i^sj-s]^ ^fl-fr ^t^-S**] >H1S21 711^* ^-71 t}^r 42. ^1Y# S^Slal, #7l S./H1S-, ^ 
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°J H 5. -frt^li T-i^Hf ^ -HIS MEMS ^-§- o]-8-sH ^5]^ s-^ sf^ Afli 7)1^^- 



»W^ti|-7l5.fe. -#7| #*]-¥-fe ^.#(boron)o] £^5]<H <§<*<?] 3-§- mZ°-S. tb^. 

a).^-a]S].7]Sfe, -#7l >fl5. <g^^r S.e]^r -^(trypan blue)S € ?)-§: f^AS tb^. 

aj-^2]s}7l5.^-, ;£7l ^(electrophoresis)^ #7l -*Hi7 r oj-f-sjE-s- e>7) -#71 s.*^ oj^ofl 

*3 -2-5. 

H}-^aiS>7)S.^, ^7} S.M]& #7l<£-f-£r ^7] ^(electro osmosis)?] ^-§- ^-3! tr^K 
?ul«H ^7] Aj]i -q-Sfofl ^Hl^ T-^-SJ- ^ #*]ofl O^SfJEiS. t}^ ^J-g- S.^ 0.5. 



*fls Til^r^lS *|3£*rfe i Vl ?H] *lBm 7 )^.o] ^ jf#H Jis- £^ *JWHr m #31; ^ V 7l Ji^- 

HI*- <g9j3) ^ofl a|3L7]. on^] 7 ]. a^]^ ^^5]-7l ^^^r ^*Rr *i]3 ^1; 91 -frBj^: 

^-ft- S^. #7l -ae]s 71J& $Hj ^a}-A]^ #7] sfl^fil «S=^«^1 -H13E71- °J);*fl7> T-i^S-^ g].- ^ ^--Y-l- 

«4«|uz ^7l ^Bl^ofl -fral* ^l- 0 !^! 5.^-*>fe f^AS ^ 



u>^-^5>7]s^, ^71^1 cf741 cf-S-°H ^71 Ji^- ^^ofl «4ol f4S)£a ^ -^7] Ji^- ^g^^r Ji3:«>7l 

aV^3}s>7]^, -S-71 *113 ^^|o11a-1 ^i)^^- ^^*V7l -g-^^HMl (negative photoresist)?] SU-8* £i*f^ 
f^'^ ?]cf. 

°<Mr°fl ^ 7]±5~Sr *]fe CH ^ ^ *]fe ^-fr 



o]^ a>^-7K-S-8-7>s1 ^E -S-^l nl-er ^er^ ^ zte^s.^ zi ^a)^ ^- ^«V<H1 ^?] vfl-§- 
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£ 21- #2:*}-^, tf«8<* 3)$: *\}3L Tfl'r^l-fe MEMS <§^3fe 3 #X\¥-2.*]2) M.^ 

(boron) E^S <3*i(10). S.^l^-(20). ^^(30) ^ ^^(40)# i«-$cK -#7) S.Mm(20)-& 

7%^i}J17.} S>fe >Hli7V <2»*fl7> o]^s>^ -f-S-Olji, S.4^-(20) °JiEHl ^SMlS. ^1^(30)^ 3.*\] 

?K20H1 ^r°J3^ >H|i7> *WRr -¥-§-°H, E^):&(30) Ej-?H| -ff-t^l£ ^^(40)^ a 

^(20HH -B-#S]-=- -H]i7r S.^"€ OJ ! *H 1- 7i#sHr -SM J£L€- E*§ ^(10)£ ^B]§ 71^(80) 

*g^£l3. S./-)|^r(20)2l ±x$sz\ ^ Bj-Jfofl -2.^1^(20)* o|-§-s|-^ 45.2] ^ £o fl oj-gj. f-aj-s]^- His} 



?b??, -E-^m ?i7)< : g-f-(electrophoresis)^ <y^<y ^7l ^(electro osmosisHl 2]«fl *1)E1 ^Sfl7]- o]^-s\ 

E-sf- *>7l 4HsH S.^t^-(20) <&^<% 7l^* <a^-¥-(32, 42)« c-1 ^-ulSV^ Afli Tfl^^l^ al-ifofl ^-u] 
^ ^*1(o1sa1H1 ^SrE-^- B£tr, E^g ^^(10)^ 7^* «j^S r 7l E^g 

10) ^ofl ^ 7)^* Z}±= -J?^ (12, 14)1- c-1 ^-ulsM 7)1^^1^ Sl-^-cH] ^H)^ 7^ 4^ ^](Dl£A]) 



SESh J£.§- E^g •gsjdOHl ^o] ^j, ^ ^sg ^^ (10 )^- a.J:*)-7l ^s><^ -tl-41-5]-(70)^- ^^*>32, 

<43l-<3]-(70)$H *^^?HM1( negative photoresist) 1 ?] SU-8(60)* ££5}°! *\}S-9 S-ltQ °3%]7\ o}^}^ ^fl^-g- 
"?>l-7l 7fsq^ ^35. ii#«rtr. ^J-7) ^.g- n 2H1 *e)^(50)* E-A-fl^O)* *§^«Ml^t+. 



H^ofl ^ M]S. 31^*121 7))^ *}--§"§- c+*4 £4. Tfl^sKn*)- tsKr ^5L^ Sel^- -^(trypan blu 

e)5. <g^£H ^^(30)^^ E^1^-(20)^S. ^^^cf. ^7)^<^] filtr <a=*^ 

7^71(30, 40)<H| -a^lfl #^-(32, 42)<^1 ^i^-i- ^7>*>J1 ^ E^§ ^UOHl ^.^r ^^"(12, 14)«-S.-?-e1 t1*J- 
^Sr* *e1^-(50)^- -i-«fl 2rA]-5lfe H]-8: E^|^(20)^- ol^-s]-^ <gAjl^ EO )l ttj-e). E ^ ego) 

(10)<H1 EtSl-ir ^S] a\}7]7} ^^-^Jl, E^§ <^^(10)°i) ^2) ^7lo)] tc|-ef E^ ^^(10)21 ^71 

^ ^l^^ 0 ) ^^l7fl S.^^-(20)* ol^Hr ^]5LS] 7H^1 ^ 7-l*J- ^Sj-fe Afl 3-3)5. M-^H 

<H^1^, ^1^21 ^^V ^ofl 4# <S^2l S>o}<Hl 71 aV-g- Sel^: Ir^^r M]S.V %*U] ^-"fe 

^Ii7> 0)^0} c,}^ 7$°- ^ 3 TilS) 7l*J-&-g- M-El^Jl, ^-o]-Ol^ Afl £7 V o]^^^ 7j ^- ^^7)]2l 7^ 0 V^ 



E 3a, E 3b ^ E 3c^ ^- ^°]} *\}3. 7j\^^*]2] ^^i^, £ 3a^ -f}-em(50) -R-el ^7111 EaI^ji, 
E 3b*r ^fl-^- EA]*]-^, £ 3c^r an^l^ ^ ^ofl SU-85 EA^cf. 

E 3a, E 3b ^ E 3cl ^Sit:}o^ *\]S. 7))^*)! ^7}S. D:^} ^^tVcf. £ 3 a d\] 3E.a]^ 0.^^(50)^- £ 

^(20; E 2)* ^-^^1-7) ^?.V ^7)] ^1-* ^ ii^- E^g <^^(10; E 2)°)1 ^o] ^-^f^ ^ ^ o. 

2m(50H 9-^* #<H ^-a^li 7-i^(30) ^ 71^(40)1- ^^t!-^. 



E 3b^r ^^(.70) uH^l- EAl^ % E^]^- ^7l-^^-s1 <a^<U ^7l^ : ¥- <: >fl ^ 

^171- ol-^£lE^ sl-7] ^*V<^ E^]?t(20; E 2) 7.^-^(30, 40; E 2) 3H*H ^^-(32, 42)* ^-«l5]-Jl, <#7] 

^^-(32, 42)* A<T^*\2\ ^1-t-°1| ^1^1 ^ ^K^E a]) oil < ?! ; a*>7l ^Itb ^7l-(34, 44) ^ ^7l ^-7f 

(34, 44)2+ Aj-7] ^^-(32, 42)* <?l^*>fe ^3(36, 46)* 5E^, E^g «|^(10)2l 7^*^ ^^sf7l 

^^H ^ E^g ^^(10) <8=^«| ^^-(12, 14)* ^Hl*>31, ^7] ^^-(12, 14)* M]3L Tll^^lsl q^oq ^.a)^ 
7-1^^-^ #*l(°]EAl)o|l ^^§1-71 3]® ^7l-(16, 18) ^ ^7l 3-7R16, 18)S+ *&7\ 3^-(12, 14)* 4^3 
(17, 19)* ^Hlt!-E+. 
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5. 3c^r «ti*l€ flofl SU-8^. ^^-i: 5EAl^ 3 Ji^r ^ ^(lOHl ^4^^.^- ^ji ^ 
Sl*§ ^(10)* JiLJl^I Z)*}^ tg^^i ^2^(70)3H ^^^l (negative photoresist) °1 SU-8(60)* £1 
*H *r^35. >Hli* ^^17> ol^sf^ ^^(62)4 <#7] ^^(62)^ 3. *W -fr 

s^(50; ^ 2)* S<H -2.^1^(20; £ 2)* *§^l-7McK 

«o v ^* 5L 4a vflxl £ 4k* %^*V<*| 'g^r'S 

^ 4a* 7)^(80)* #31^1, 400/rni ^1, < 100> N Bf<y ^s]^ 7l#(80)* 

*<LKFtS0 4 ), 4^^(H 2 0 2 )^ 1:2 fl^Wl 5«- >Hl^ (cleaning)^ ^#^<?1 4r7l#(m 
etal/organic)* *fl7l^K 

51 4b* ^«>^ ( 71^(80)^1 W^(72, 74)* ^^Hr ^1^. 7^(80)* ^Vj^ofl 1 

OOOT^H 6*1# DKdeionized) water^ *M1 ^ 1.2^ ^^-^-(72, 74, ^3}-#(SiO 2 — Sil 

icon Oxide))* ^tb^K 

4c*- ^*r<3, SL^r £fl ^^^1 <i^-^-(72)* ^l^r^ #31^*1, HMDS* ^J^^l 0.3/zm^ S) ^l^^(250rpm 
*\]*\ 4^?h SOOOrpm^l^i 35^?V)^r° c l 90°C<Hl^i 100^ *fH^(soft baking)^ AZ 5214 i^^l^l 

^^(photoresist)* 1.3^51 3} ^^i(250rpm^l>H 4^?h 5000rpm^l^i 35^?V)^r°3 90°C<>1H 50^ *<3r i5 
^ aflol^i^-cf. JiL^(boron)* <g^-§r £H= *r^(UV) ^3.^. 16mW/cnf 4|7]5. 103: ^n^tf. 

AZ 300MIF ^^MH l^r ^9} ^, i^(bven) # f-Bfl °lH(hot plateHl>H 120°C^ 100^# *]-H. 

«fl°l^(hard baking)^. S.^ -tir*^* *H^r7l ^tfl BHF(Buffered HF) -g-^°fl 13^- ^sK v ( 

72)* ^A^. 7|#* TCE *°->H*i 3^-?> >Hl^* r 3l <>MI#(aceton) -g-^?ofl^i 3^-?> 

methyl alcohol) -g-°-JMH 3^-?V -B-7]#?l ££^l^)^f ^ ^^i(N 2 )^ S^W. 

s. 4d» ^a*]-^, ^ sl*§ ^^(io)* ^8>S«|-fe ft^ia^, ^^#7i^ ^^^i* ^t^7) ^ q& 

* ^r^tbcf. l000 o C^l^1 lAl^oV 3 ti.§^.«-^ 1 (BBr3 ) ^^l °1 -g-^fl ^o] 0.2^n^i He| -^i^l^fpre-d 

eposition)* ^r^tlr^f. 

4e» ^^d, ^l^Hfe ^r^l^i, HF 13^ ^r^i^l ^1^^. 

3E 4f» ^-3:^, a.^- ^^(10)* ^.^1^1-7} fl^ ^^-(70)* ^^H= ^S.^, ^ ** * 

^(drive-in)^l sl*fl 1050°C^1^1 2^\Zt ^ L6jwn H cf*. ^#7]^ ^^g-* ^ ^.^ s. 

^^(10)^1 ^<=>1 ^£1^ is} Jl ^ ^^fl ^-^^o] ^uf^ ^<a^r 1050°C^1^1 

^7l* 30^- 2000 A o) AV^.nV( 70i ^E]S a>^.#; SiO 2 )* ^tJ-^K 

5- 4g* ^ ^§^(10)^ 7-]^-* ^^^}7l ^t_V #(11, 13, contact hole)* ^ ^ ^r^l^ 

^, ^ ^^(10)^1 ^ofl ^1^^ #(11, 13)* 7)&°] ^^ofl nV^cf. HMDS* %^°\] 0.3fm ^£ 

(250rpm<^l^1 SOOOrpm^l^i 35^)^}°^ 90°C^l^ 50^ vH]o]f$&T%. ^ <^^* ^ ^>^( 

UV) n>^a^ 16mW/cnf M]7)^ lOSi ^-^i AZ 300MIF 1 & ^, ^--g- 

35- #s11ol EcH]^ 120°C^ 1003:?!: e>H. wflo]^^. ^^ v * ^l^^r7] BHFCBuffered HF) 

ofl 150^ ^^"(70)* ^^-W. 71^:* TCE *°^^1^ 3^^: °}M]^r -g-^^l^l 3^1} M}^} 

^ 3^-^} >H|^*>^ *7j#<y ii^i^t ^ti?.v ^ ^^(N 2 )^ asm. 
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3E. 4h* #S*1-<S. #7l4f** 3* 3»*(32. 42)21- 7)*J->34*^* #^(12, 14)* ^*r* #313*1, 7]^( 
80)3] %#d\] ^71^-f-l- 3*(32, 42)3)- *W«*HH]-t- fltb £^-(12, 14)* ^4?1 3*11 S-g* Sj-Jl u))^ 

* 4| a) 4)4*14. 5E* 7l^(plate base)* *J^47l $)*fl 3*/*(Cr/Au) **** 43)13. 1 f^lM (thermal ev 
aporator)* 4**M *4*J4. 3*(91, 92, 93, 94)* 7144 *(12, 14. 32, 42)3) ^4^* *^a]7]7] ^sfl £ 

* 55A-60A 4°1°1M 4 2* *4 2.5~3A/sS) *4 H 1*S. * 350A* *444. =-* 55A-60A 4°1°1W 
4 2* *4 10 A/ S S) *4 «1*S. * 1200 A* *4*J4. 7l^Sl %^°\] ^*#* HMDS* 0.3jt/m ^ 
£ 3)3i5.3E.(250rpmolH 4^?>, 5000rpm°114 352:4)4°} 901C°)14 lOOi *4 «ll°l^vi ^, AZ 5214 3. 
£B)14^H* 1.3|an ^S. S)*I.E.3E.(250rpnH4 42:4, 5000rpm°)H 352:?V)«><^ 90X^1*1 502: *4 i£S b])o) 
^J^r. 3l* ^^* 3)3)4 £^"#* 3l4«M 3)tb 44*(UV) 16mW/cnf ^7|3. 102: *4 7)-3)><d ic#tb 
4. AZ 300MIF SHH?<*IM 1* *4 *i4?i -2-* £* 4 *5ll 0 lS^^ 120*0 1002:4 a))o]^^.cf. =4 
5L** 44 °)1^4 * Si* ^^^* HCl:H 2 0 2 2l 3:1 «]-§-.£. *44<3. 1*# ^tb * *8*4. 4*1 7|:&* TCE 
*°->HW 3*?b M) 3 *> JO. 44* 3*?> *fla]3M °il€ °s v * *«M4 3*?b -MI^SM *7l*°] SS4)4^S 

* 3144 ^ ^^(N 2 )s Saw. 

£ 4i* 4^4** SU-8(60)* 3)3iS3E.4* 43)3.4 M}S.7\ S4^1 *»«o] o).§-4^ *3.°1 3)^* nV-f-71 4*11 
SU-8(70wt% EPON, 30wt% GBD* 2) 4^i(200rpm< : >l)4 42:4, lOOOrpnTHH 352:?b)?i4. n 4* 95'C 0 ti4 
15* *4 5. el «H°l^(pre baking)44- 

4j* 42:4"* SU-8(60H14 3)^* *J^4* 4313.4, *^4#3l (negative photoresist) 9} SU-8°W 3)^ 

* #*7l ^ tb ^l-^l ^1 "lias. 300~400mJ/cnf ^7l3 365nm e*H4 i^444. 95t;°)|4 15* *4 liS Hflo] 
^3 (post baking)4^ PGMEA(propyleneglycol monomethylether acetate)°H4 15* *4 ^4*>al ^1^44. 2 
OOr^^i 30* *4 4<= Mflol^tb^-. SU-84 ^-ta* ^71* ^^1 S* NMP(l-methyl-2-pyrrolidinone) S* 
0 2 ^B^' (ashing)* **tb4. 



-£ 4k* 3h2:Sr£, *el : s&* S 0 ! ^^-¥-(30, 40) ^ S-^l*(20)* ^^*>* #313.^, 500jtan *^121 *e)^-(50)<>ll 
lmm^^S *^* ifljl ^** ^«fl AZ 5214* *el^ c Hl u>a.Jl SU-8(60)°fl ^^l^cf. TiJl* ^2}-* ^l^fl ^a}- 
*^ ?1<H1 10*?i ^* *^ltb4. *^1^:* 3*^.5.^1, *el^-(50)^l- ^el* 71^(80)^^1 *^(70) *><>1<H| 3.*\] 
&o} ^^slJl *el^-(50)<>ll $1* *^4- 7 1«-(80)«>1 ^^*(30, 40)* ^^*>7fl ^ * ^ofl a)-* 



o|<2]- ^-O] ^. ^-^o] ^Sfe 7| **<>): °) .^-^^ * ZL 71*^ A}^0] *^]* #JL*\ ^ 

*^^?I ^ 5^4* ^j* ol«fl^T * Si* 3J<>lCr. ^e^S-S. ol-S-oflAi 7|**t ^^Hl»* £* ^ofl/^ afl 

*l^*^^°fl 3]t}<^ v+Bj-iflol^^, S.el^^.^^0^ ojn] * zl^jI zi *7> 7 fl^ i>S.*e] £#Slfe a 



-^#tb «bsb * ^^l 4* ^li 711*^-^1* MEMS *^* 4*5>o) <^^l3}-£] ji i^Sl-Sl<H Ji7>sl 7l* cfl^ 
Afli 31*71* tflJj^- * S14. EVI, >H1S 2*1+3.^ Sb*4* ^71 ^*4* °l-8-*H #°bSl* ^15.4 * 
<HSl* ^liSl *# Al^sJ-igA^ 4*l-7fl S>1 31*5>* 7]** ^1*^-0.3.^1 71*31 >84^ 41 31* * 

^* ^*i- * 5a 4. 

(57) 'S^l 



^**J" 1. 



^■7fls.Sl ^-2003-0018698 



^S]^ 7)& flo( fl^jl ^- 7 1 7j]^*}jI74 -*flX7> ^*f]7r o|^5>^ S.^]^.; 

^•71 <a<a-o|) tg^Sjjl ^-7) ^r°j£)rr 4]3E7> 0 -^)7> 7^5l^ ^"SH)3. >H#Jf ; 

^•7) JE.^m ^^s]j7 ^J-71 S.Afl*HH Afli7l- °Ji*ll7V -fr-fr^lS. 7-1^-?-; ^ 

5L, 3.*\m, ^°J^|a -fr#*fiS. *|W ^ <*fli #7)-^ #74 7)^1 #*](MEMS, Micro Elect 

ro Mechanical System) ^-g- °]-§-«W ^^^1^- ^-§: -^.2.5. M}£. tAt^I. 

^T 1 * 2. 

*111*<H1 Sl^W, ^"71 ^3. ^-7,1"-^ iL^-(boron)°l SL^EM *g^€ ^-3!-°iL SHr 7fl^#;*l. 

^T 1 ^ 3. 

1 

^]2*^1 S^l, A o v 7l ^la 5.5^ trypan blue)3. € 53* ^ ^.3. M)S. ;fl<MJ*l. 

4. 

*H3iH] 5.10^ 45.^ ^^JjLofl tr)-E Afli <*>a]°} S |. o1t ol-g-sfo} ^ofXlfe ^o|Sl^ ZfZf Tfl^ef 

^ 3-§- ^-^ ^-S. ^fli 314^*1. 

^-T 2 -"^ 5. 

^Ify a^- 2fl2*<H] SH*] ( 5-M]& ^7l<^ ^(electrophoresis)^ ^*fl ^7] -*flS7} o]^-s)^s. °]f;}o\ j$ 7 ] s. 
^15^1 $a<H*l, ^"71 JZ^m #7]<3-g-£: ^7]^--f-(electro osmosis)"?] -^.2.5. s}^ ^]3L 31^*1. 

«?!^-¥-l- Ci ^-UlSH ^"71 ^]5L Til^^^S] S]^-0\] ^-U]^ 7-1*J- ^]ofl <gi5f£S ^ B-^J AH 

^H^s 7]^ ^^1] iL^- £^ <^^* ^-^srfe ^11 ^1; 

^71 i.^- ^^sl *i*J-g- #^*]-7l ^6fl ^"71 Ji^- <y=^ofl 7l^^r sRr ^##* ^^sv^ ^12 

^1; 
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<$7] S.^r S.'S ^4 42.7} 2®Q <^*)17> M]^* ^^*V7l ^ & «g^«Kr *fl3 £31; * 



-B-el^l T 1 ^* #^1 ^"71 7l# 3°fl ^A]^ ^7] 4^2] ^ofl ^3.7} 2*&Q ^fl|7> ^^-s]£4 

^ * <g ^ Jl -#7l ^2}^) -B-Hl* *r°H 2.^1^ ^«Hfr *fl4 ^7)11: 3L#*Hr 



T 7] 



^T 2 "^ 9- 



*H8*<M1 91°]*], ^-7] #7fl c}-#oil ^-7] J±4=- <^^ofl ^o) Jf-^s^s. <#7] i^g <8«t* iL^^l 



^^ty 10. 

48^4 3l°]*\, ^)13 ^H-H *fl\|-§- ^s>7] 3*fl -8-^#3MI (negative photoresist)?] SU-8-g- 5E.2Z}- 



48^4 91°]*], ^7) *)j2 &7\)2] «g^H ^7l^-^<Hl S]Sfl ^7} 42.7} ol^£]£S. ^7] o]^ aJ- 7 ) 



12. . 

^lii^ 5a»H, ^7] Mm ^7t^-^-a- ^7i#^°] ^-g- ^^^s, m= 42 4^%*} 4^^ 
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